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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

L Basis of the report 

With regard to tiie elements of the international application:* 

j~| the international application as originally filed 

^ tiie description: 

pages 1-15 ~ 



International s^licationKo. 
PCT/KR2002/002268 



, as originally filed 
■7filed with the demand 



pages 

the claims: 

pages 

pages 

pages 



, filed witii the letter of 



, as originally filed 
. as amended (together witii any statment) under Article 19 

, filed with the demand 



pages ?fr-2JL 



filed with tiie letter of 04/02/2005 



^ the drawings: 
pages 1/5 ' 5/5 

pages 

pages 



, as originally filed 
, filed with the demand 



. filed with the letter of 



I I the sequence listing part of the description: 

pages .... : : — 

pages , ' 



y as originally filed 

, filed with the demand 



^ filed witii the letter of 



1 2 Wit«regardtothelaiguage.allthe.elemente 

the intfematiOnal application waffled, unless otherwise indi^^^^ ' ,. u which is 

T^ebeSbentsw^eavailableorfumishedtothisAuthority inthefoUowing language ; English ^^whichis 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

the language of publication offee international appUcafian(under Rule 48.3(b)). ^ 
n thelanguageof the translation furnished for the purposes of international pi«limiBary «amination(under Rules 55.2 and/ 
^ or 55.3). 

With regard to any nucleotide and/or ammo add sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listmg: 
I I contained uithe international application in written form. 

ffled togethCT with the international application in computer readable form. 
fUmished siibsequenUy to this Authority in written form, 
furnished subsequently to this Authority in computer readable form 

n,e statemem that the subsequently furnished written sequence listmg does not go beyond the disclosure m Ac 
mtemational applicationas as filed has been furinshed. ,s^„w 
^^^enfLthemfpnnation recorded in computer readable fom, is identical to the wntten sequence hstmg has 

been furnished. 
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□ 
□ 
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□ 



The amendments have resulted m the cancellation of: 

the description, pages ' 

the claims, Nos. 2 . 



□ 



I j the drawings, sheets ^ 

This report has been established as if (someoOthe^entoentshad not be«. m^^^^ have been considered to 



go beyond the disclosure as filed, as indicated in the Supplemental Box(R«le 70.2(c)).' 



r opinion 
and70J7). 
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I V. Reasoned statement under Article 35(2) mth regarf to novelty, inventive step or industrial appUcabilitr, 
citations and explanations supporting such statement 



1 1. Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Clcums 
Claims 

Claims 
Claims 



1, 3-28 



YES 



NONE 



NO 



1.3-28 



YES 



NONE 



NO 



1, 3-28 



_yES 



NONE 



NO 



I 2. Citations and explanations (Rule 70.7) 

Reference is made to the following documents: 

01: EP 882676 A 
D2: JP 62-83093 A 

The present invention relates to an apparatus and method for.perfdrming a tertiary, treatment of sewage by 
Jnooorl^^^ wastev^ter from a. settling basin of a sevvage disposal plant 

Tnd appl^^^^^^^ and reusing system; and more particularly to an apparatus 

and Sod forperforming a tertiary.treafment of sewage by u^ing porous- filtering media, which can.remove 
suiTni^^^^^^^ matters and nutritive salts Included in the effluent wastewater from a secondary 

seSnf^^^^^^^^ disposal plant simultaneously by filling a settling and filtering basin with porous 

filtering media having large surface area and an opening. 

D1 relates to a carrier separating screen of a wastewater treatment utilizing a rnlcrobe-attached air- 
bubSes suSy m^^^^^^^^ for the screen and a wastewater treatment method/f acil ty Prov-ded w,tl^ 

appa aLs The invention particularly relates to a carrier separating screen ^ -^^^V^^^^-J^^Vr^^^^^^ 
thTuTiUzes a microbe-attached carrier for a biological purification process of organic and .norgamc 
substances contained in a wastewater. The carrier is a particulate that includes 

oraiiic polymer substance or an inorganic substance, which holds microbes to e«e«^;'v«'y P" j''® 
SLer The carrier holds the microbes that may be built-up thereon or attached theret°; D2 relates to 
a wastewater treatment method always holding the concentration of microorganism to a high level, by 
suspending microorganism carriers supporting microorganism in a treatment tank. 

Claim 1 of the present Invention directed to an apparatus for performing a tertiary treatment of sewage 
usiS oorous filtering media, appears to be easily modified from the teaching of D1 and D2 by a person 
skllted in The Irt ir^thaT !t includes a reaction tank into which effluent wastewater of a settling basin f^^s 
po^us fiSering media having predetermined sizes of surface areas and openings fmed n the reactfon 
5nk However, it is considered inventive In that it discloses that the two-step overflow we.r '"ftalled ^^^^^^^ 
UDDer surface of the efflux portion of the reaction tank receives the upper and lower flow of the effluent 
wasLiefres^^^^^^ while discharging the water cleaned in the reaction tank Claim 21 also Jnven^^^^^^ 
rincTudlng the steps of collecting the effluent wastewater from a settling basin, f'^^'na the effluent 
iSewater tl^rough porous filtering media In a fore reaction tank, and processing ^uspended solids and 
Tg^rr^Lt^rs based on biological, physical and chemical reactions; treating further the e« "«nt ^a^^^^ 
3 he fore reaction tank at a rear reaction tank by porous filtering media: and discharging through the 
two-step overflow weir receiving Uie upper and lower flow of the effluent wastewater respectively. 

Claims 3-20. 27-28. dependent on claim 1. and claims 22-26 dependent on claim 21 are also inventive 
under PCT Article 33(2)-(3). 
Claim 1 and claims 3-28 of the present invention are industrially applicable under PCT Article 33(4). 
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What is claimed is; 

1. An apparatus for performing a tertiary 
treatment of sewage using porous filtering media, 

5 comprising: 

a reaction tank into which effluent wastewater of a 
settling basin flows; 

porous filtering media having predetermined sizes of 
surface areas and openings and filled in the reaction tank, 
10 for removing suspended solids by precipitating suspended 
solid particles included in the effluent wastewater and 
removing organic matters and nutritive salts included in 
the suspended solid particles along with the precipitation 
removal of the suspended solid particles • 

15 

2. The apparatus as recited in claim 1, further 
comprising: 

an overflow weir installed in the upper surface of 
the efflux portion of the reaction tank, for discharging 
20 the water cleaned in the reaction tank to the outside. 

3. The apparatus as recited in claim 1, wherein 
the porous filtering media are formed of waste plastics or 
plastics having a size of 10 - 300mm. 

25 

4. The apparatus as recited in claim 1, wherein 
the small size of the porous filtering media are filled in 
the upper part of the reaction tank, and the size of the 
porous filtering media becomes larger as it goes to the 

30 lower part of the reaction tank. 

5. The apparatus as recited in claim 1, wherein 
the opening rate of the porous filtering media filled in 
the reaction tank is 50 ~ 90%. 

35 

6. The apparatus as recited in claim 1, wherein 
the reaction tank includes: 

16 
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a fore reaction tank, which is filled with the porous 
filtering media, for collecting the effluent wastewater 
from the settling basin and performing precipitation based 
on biological, physical and chemical reactions; 
5 a rear reaction tank filled with a predetermined size 

of porous filtering media, for re-treating the effluent 
water from the fore reaction tank; 

a discharging tank provided with an overflow weir on 
one side of the upper part of the efflux portion, for 
10 retaining and discharging the secondary effluent water from 
the rear reaction tank; and 

rectifying walls having a plurality of efflux 
openings for partitioning the fore reaction tank, rear 
reaction tank and discharging tank. 

15 

7. The apparatus as recited in claim 6, wherein 
the filtering media filled in the fore reaction tank are 
formed of a predetermined size of porous filtering media. 

20 8. The apparatus as recited in claim 6, wherein 

the filtering media filled in the fore reaction tank are 
formed of any one selected from a group consisting of 
aluminum sulfate, iron salt, lime and polymer coagulant. 

25 9. The apparatus as recited in claim 6, further 

including: 

a highly pure oxygen injection means, installed in 
the lower part of the fore reaction tank, for inducing 
phosphorous removal and denitrif ication. 

30 

10. The apparatus as recited in claim 6, further 
including: 

an ozone injection means, installed in the lower 
part of the fore reaction tank, for inducing phosphorous 
35 removal and denitrif ication. 

11. The apparatus as recited in claim 9, wherein 

17 
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mm mm 



the diameter of the porous filtering media in the fore 
reaction tank is 50 - 300 mm. 

12. The apparatus as recited in claim 6, wherein 
5 the diameter of the porous filtering media in the rear 

reaction tank is 10 - 200 mm. 

13. The apparatus as recited in claim 6, wherein 
the opening rate of the porous filtering media filled in 

10 the fore and rear reaction tanks is 50 - 90%. 

14. The apparatus as recited in claim 6, wherein 
the porous filtering media are formed of plastics including 
waste plastics. 

15 

15. The apparatus as recited in claim 6, wherein 
the size of the porous filtering media in the fore part of 
the rear reaction tank is large, and the size of the porous 
filtering media becomes smaller as the porous filtering 

20 media goes to the rear part. 

16- The apparatus as recited in claim 6, further 
including : 

sludge retention tanks installed in the lower parts 
25 of the fore and rear reaction tanks, respectively, for 
collecting and removing the sludge produced during the 
sewage treatment process. 

17. The apparatus as recited in claim 6, further 
30 including: 

an air supplier installed in the lower part of the 
rear reaction tank, for removing the sludge produced during 
the sewage treatment process. 

35 18. The apparatus as recited in claim 6, further 

including; 

a supersonic generator installed in the lower part of 

18 
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the rear reaction tank, for removing the sludge produced 
during the sewage treatment process. 

19. The apparatus as recited in claim 6, wherein 
5 the area of the influx portion of the fore reaction tank is 
formed larger than the area of the efflux portion of the 
rear reaction tank to make the speed of a current uniformly 
distributed in the fore and rear reaction tanks. 

10 20. The apparatus as recited in claim 6, further 

including: 

an upper rectifying wall, which has a plurality of 
ef flux ' openings and is extended to the inner side of the 
rear reaction tank from a predetermined area of the 
15 rectifying wall that partitions the rear reaction tank and 
the discharging retention tank, for minimizing the dead 
space area of the rear reaction tank. 

21 • A method for performing a tertiary treatment of 
20 sewage using porous filtering media, comprising the steps 
of: 

a) collecting the effluent wastewater from a settling 
basin, flowing the effluent wastewater through porous 
filtering media having predetermined sizes of surface areas 

25 and openings and filled in a fore reaction tank, and 
processing suspended solids and organic matters based on 
biological, physical and chemical reactions; 

b) taking in the rear reaction tank the effluent 
water cleaned in the fore reaction tank, flowing the 

30 cleaned water through the porous filtering media having 
predetermined sizes of surface areas and openings and 
filled in the rear reaction tank, and removing suspended 
solids and organic matters based on biological, physical 
and chemical reactions; and 

35 c) retaining the water discharged from the rear 

reaction tank in the discharging tank and discharging the 
water through an overflow weir. 

19 
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22. The method as recited in claim 21, further 
comprising a step of: 

d) removing nitrogen and phosphorous included in the 
suspended solids by getting rid of the sludge precipitated 

5 in the fore and rear reaction tanks periodically. 

23. The method as recited in claim 21^ further 
comprising a step of: 

e) inducing the oxidation and nitrification of the 
10 organic matters by supplying dissolved oxygen to the fore 

reaction tank, and then promoting denitrif ication reaction 
in the rear reaction tank. 

24. The method as recited in claim 21, further 
15 comprising a step of: 

f) removing the organic matters by supplying ozone 
(O3) to the fore reaction tank to promote the 
biodegradation of the organic matters which are not 
decomposed easily, increasing the efficiency of removing 

20 coagulated particles and inducing nitrification, and 
promoting denitrif ication in the rear reaction tank. 

25. The method as recited in claim 21, further 
comprising a step of: 

25 g) coagulating and precipitating the dissolved 

phosphorous by adding a coagulant to the fore reaction tank 
to increase the effect of removing the suspended solids. 

26. The method as recited in claim 21, further 
30 comprising a step of: 

h) cleaning and removing the sludge attached on the 
porous filtering media periodically by providing air or 
supersonic from the lower part to the upper part of the 
fore and rear reaction tanks . 



20 



